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(57) ABSTRACT

A disk apparatus includes a base including a bottom wall, a
sidewall provided along a peripheral portion of the bottom
wall, and a plurality of corner portions, a painted surface
formed on at least an inner surface of the base, a plate-like
cover attached to the base, the cover including an edge
surface and a plurality of corner portions facing an inner
surface of the base, and a rotatable recording medium
disposed between the base and the cover. The sidewall of the
base includes a plurality of protruding portions that are each
disposed at a position corresponding to one of the corner
portions of the cover and includes a contact surface config-
ured to contact the edge surface of the cover.
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DISK APPARATUS INCLUDING BASE WITH
PROTRUDING CONTACT PORTIONS FOR
COVER ATTACHMENT

CROSS-REFERENCE TO RELATED
APPLICATION

This application 1s based upon and claims the benefit of

priority from Japanese Patent Application No. 2017-057106,
filed Mar. 23, 2017, the entire contents of which are incor-
porated herein by reference.

FIELD

Embodiments described herein relate generally to a disk
apparatus.

BACKGROUND

A magnetic disk drive, which serves as a disk apparatus,
includes a casing having a base and a top cover, and an
actuator supporting a rotatable magnetic disk, a magnetic
head, and the like, are disposed within this casing. The base
1s formed from a metallic material such as aluminum, and a
black electro-paint, for example, 1s applied onto mnner and
outer surfaces of the base.

In assembling such a magnetic disk drive, when the top
cover 1s attached to the base, corner portions of the top cover
contact the inner surface of the base. Consequently, the inner
surface of the base 1s often scratched (and wear tracks are
left) or the electro-paint peels off and such peeling 1s often
recognized as scratches. When the base and the top cover
cach include a plurality of corner portions, the occurrence of
the above scratches tends to be concentrated near the corner
portions of the base. When the scratches or the peeling of the
clectro-paint occurs, the base 1s olten determined as a
manufacturing failure. As a result, there 1s a risk of reduced
manufacturing yield and increased of manufacturing cost.

DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view 1llustrating a hard disk drive
(HDD) according to an embodiment.

FIG. 2 1s an exploded perspective view of the HDD
illustrating a top cover in an exploded fashion.

FIG. 3 1s an exploded perspective view of the HDD
illustrating an inner cover 1 an exploded fashion.

FIG. 4 1s a perspective view illustrating a base of the
HDD.

FIG. 5 1s a perspective view illustrating one corner portion
of the base 1n an enlarged fashion.

FIG. 6 1s a perspective view illustrating the corner portion
of the base 1n an enlarged fashion in a state in which the
inner cover 1s attached to the base.

DETAILED DESCRIPTION

Embodiments provide a disk apparatus that does not
sufler from a scratched base or paint peeling off the base,
thereby improving manufacturing yield and reducing manu-
facturing cost of the disk apparatus.

In general, according to one embodiment, a disk apparatus
includes a base including a bottom wall, a sidewall provided
along a peripheral portion of the bottom wall, and a plurality
of corner portions, a painted surface formed on at least an
inner surface of the base, a plate-like cover attached to the
base, the cover including an edge surface and a plurality of
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corner portions facing an inner surface of the base, and a
rotatable recording medium disposed between the base and
the cover. The sidewall of the base includes a plurality of
protruding portions that are each disposed at a position
corresponding to one of the corner portions of the cover and
includes a contact surface configured to contact an edge
surtace of the cover.

A disk apparatus according to an embodiment will be
described hereinafter with reference to the drawings.

It 1s noted that the disclosure 1s presented by way of
example only and matters which can be changed as appro-
priate without departing from the spirit of the disclosure and
which could easily be concerved of fall within the scope of
the present disclosure. Moreover, the drawings are often
illustrated schematically in widths, thicknesses, shapes, and
the like, of constituent elements as compared with actual
implementation for clarity of explanation. However, the
drawings are presented by way of example only and are not
intended to limit the reading of the present disclosure.
Furthermore, i the specification and the drawings, similar
clements to those already described with reference to the
drawings are denoted by the same reference numbers and are
often not described 1n detaill when approprate.

Embodiment

A hard disk drive (HDD) serving as a disk apparatus
according to an embodiment will be described 1n detail. FIG.
1 1s a perspective view 1llustrating an appearance of the
HDD according to the embodiment, and FIGS. 2 and 3 are
exploded perspective views illustrating the HDD 1n an
exploded fashion.

As shown 1 FIGS. 1 to 3, the HDD includes a flat and
generally rectangular casing 10. This casing 10 includes a
rectangular box-like base 12 having an open upper surface,
an 1mner cover 14 screwed on the base 12 by a plurality of
screws 13 and closing an upper end opening of the base 12,
and an outer cover (top cover) 16 superimposed on the inner
cover 14 with a peripheral portion thereof welded to the base
12. The base 12 includes a rectangular bottom wall 124 that
faces the inner cover 14 with a gap therebetween, and a
sidewall 126 formed along a periphery of the bottom wall
12a. The bottom wall 12a and the sidewall 125 are formed
from, for example, aluminum. The sidewall 125 includes a
pair of long side walls 13a facing each other and a pair of
short side walls 135 facing each other. A roughly rectangular
fixed rib 12¢ 1s disposed on and protrudes from an upper end
surface of the sidewall 1254. In some embodiments, the fixed
rib 12¢ can be molded integrally with the sidewall 125 and,
in such embodiments, constitutes an integral part of the
sidewall 12b. In the present embodiment, the fixed rib 12¢
except for protruding portions, to be described later, 1s
formed to have a constant cross-sectional width and a
constant cross-sectional height. The base 12 has four corner
portions. Furthermore, the fixed b 12¢ has four corner
portions corresponding to the corner portions of the base 12,
and each corner portion of the fixed rib 12¢ 1s chamiered to
constitute two corners. The fixed rib 12¢ has thereby eight
corners 1n all.

The mnner cover 14 1s formed from, for example, stainless
steel and formed into a substantially rectangular shape.
Specifically, the inner cover 14 has a shape and dimensions
corresponding to those of the fixed rib 12¢ of the base 12.
That 1s, the four corner portions of the mner cover 14 are
also chamftered, so that the inner cover 14 1s formed into the
roughly rectangular shape having eight total corners 1n all.
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In addition, the inner cover 14 1s configured with an outer
dimension slightly smaller than an inner dimension of the
fixed rib 12c¢.

The inner cover 14 1s disposed on the sidewall 125 of the
base 12 nside of the fixed rib 12¢. A plurality of parts of a
peripheral portion of the mner cover 14, for example, the
four corner portions and central portions of long sides, are
screwed onto an upper surface of the sidewall 126 of the
base 12 by the screws 13. The inner cover 14 thereby closes
the upper end opening of the base 12. A side edge (edge
surface) of the mner cover 14 faces an nner side surface of
the fixed rib 22¢ with a slight gap therebetween.

It 1s noted that the fixed rib 12¢ 1s formed such that the
height thereof 1s greater than a thickness of the inner cover
14. As shown 1n FIG. 2, when the 1inner cover 14 1s attached
to the base 12, the fixed r1b 12¢ protrudes upward beyond the
inner cover 14.

As shown 1n FIGS. 1 and 2, the outer cover 16 1s formed
from, for example, aluminum, and formed 1nto a rectangular
shape. The outer cover 16 has a shape and dimensions
corresponding to those of the fixed rib 12¢. Four corner
portions of the outer cover 16 are chamiered, so that the
outer cover 16 1s formed into a roughly rectangular shape
having eight corners in all and configured with an outer
dimension approximately equal to an outer dimension of the
fixed rib 12¢. That 1s, the outer cover 16 1s formed to have
width and length dimensions slightly larger than that of the
inner cover 14, so that the outer cover 16 can be disposed on
the fixed b 12¢ and thereby cover the inner cover 14. The
peripheral portion of the outer cover 16 1s welded to the
fixed rib 12¢ over an entire periphery and fixed in an airtight
fashion to the fixed b 12c.

Vent holes 46 and 48 that penetrate the casing 10 are
formed in the inner cover 14 and the outer cover 16,
respectively. During manufacture of the HDD, air within the
casing 10 i1s exhausted through the vent holes 46 and 48, and
turthermore, low-density gas, for example, helium gas lower
in density than air 1s itroduced 1nto the casing 10 through
these vent holes 46 and 48. A seal 52, for example, 1s bonded
onto an outer surface of the outer cover 16 to close the vent
hole 48.

As shown 1n FIG. 3, a plurality of magnetic disks 18
serving as recording media and a spindle motor 20 serving
as a drive unit that supports and rotates the magnetic disks
18 are disposed within the casing 10. The spindle motor 20
1s disposed on the bottom wall 12a. Each magnetic disk 18
1s configured with a diameter of, for example, 95 mm, and
has a magnetic recording layer on an upper surface and/or a
lower surface thereof. Each magnetic disk 18 1s coaxially
fitted mto a hub (not shown) of the spindle motor 20,
clamped by a clamp spring (not shown), and fixed to the hub.
Each magnetic disk 18 1s thereby positioned parallel to the
bottom wall 12a of the base 12. In addition, each magnetic
disk 18 1s rotated at a predetermined rotational speed by the
spindle motor 20.

While the five magnetic disks 18, for example, are accom-
modated 1n the casing 10 in the present embodiment as
shown 1n FIG. 3, the number of the magnetic disks 18 1s not
limited to five. Alternatively, a single magnetic disk 18 may
be disposed within the casing 10.

Also disposed within the casing 10 1s a plurality of
magnetic heads 32 for recording information to and reading,
information from the magnetic disks 18 and a head stack
assembly 22, which supports these magnetic heads 32 1n
such a manner that the magnetic heads 32 are movable
relative to the magnetic disks 18. Furthermore, also provided
within the casing 10 are a voice coil motor (hereinafter,
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referred to as “VCM™) 24 for rotating and positioning the
head stack assembly 22, a ramp load mechanism 25 holding
cach magnetic head 32 at an unload position apart from each
magnetic disk when the magnetic head 32 moves to an
outermost circumierence of the magnetic disk 18, and a
board unit 21, which includes electronic components such as
a conversion connector.

The head stack assembly 22 includes a rotatable bearing
unmit 28, a plurality of arms 30 extending from the bearing
unmt 28, and suspensions 34 extending from the respective
arms 30. Each magnetic head 32 1s supported on a tip end
portion ol a respective suspension 34.

A printed circuit board (not shown) 1s screwed on an outer
surface of the bottom wall 12a of the base 12. The printed
circuit board controls operation of the spindle motor 20 and
also the VCM 24 and the magnetic heads 32 via the board
unit 21.

FIG. 4 1s a perspective view 1llustrating the base 12 of the
casing 10 with the constituent elements disposed within
removed, and FIG. 5 1s a perspective view 1llustrating one
corner portion of the base 12 in an enlarged fashion.

As shown 1n FIGS. 4 and 5, a painted surface 350 1s formed
with an electro-paint that 1s applied onto some or most of an
inner surface and an outer surface of the base 12, except for
an upper surface of the fixed rib 12¢. For example, an epoxy
resin-based black paint 1s used as such an electro-paint. In
FIG. §, the painted surface 50 1s denoted by the dotted areas.

Seats 40 are respectively disposed at locations corre-
sponding to where the inner cover 14 1s screwed down to
base 12 on the upper end surface of the sidewall 12b. That
15, the seats 40 are formed 1nside of the fixed rib 12¢ 1n the
four corner portions of the sidewall 126 and central portions
of the long sides of the sidewall 125. Each seat 40 protrudes
slightly upward from (1.e., away from the rectangular bottom
wall 12a) the upper end surface of the sidewall 125. Each
seat 40 1ncludes a seating surface 40a machined to be flat
and a screw hole 42 1s located within this seating surface
40a. The seating surface 40a can be connected to the mner
side surface of the fixed rib 12¢. By machining the seating
surface 40a, the painted surface 1s removed from the seating,
surface 40 and a metal surface of a base material of the base
12 1s exposed. The seating surfaces 40q of the plurality of
seats 40 are machined to be identical 1n height with high
accuracy. The inner cover 14 i1s placed on the plurality of
seating surfaces 40a and screwed onto the seating surfaces
40a, thereby fixing the mner cover 14 to the base 12 without
gaps.

The base 12 includes a plurality of protruding portions 44
disposed on a side surface of the sidewall 126 or, 1n this
embodiment, on a side surface of the fixed rib 12¢. These
protruding portions 44 are formed integrally on the fixed rib
12¢ and protrude from the mnner side surface of the fixed rib
12¢ 1in an mward direction of the base 12 (i.e., toward the
magnetic disks 18). The protruding portions 44 are disposed
near at least one corner portion of the fixed rib 12¢. In the
present embodiment, the protruding portions 44 are disposed
near the eight corner portions of the fixed rib 12¢, respec-
tively. Furthermore, 1n the present embodiment, protruding
portions 435 are also disposed near the screwing seats 40 in
the central portions of the long sides of the fixed rib 12c,
respectively.

Each protruding portion 44 or 435 includes a flat contact
surface 44a or 45a that are configured to contact an edge
surface of the inner cover 14. The contact surfaces 44a and
45a are each formed generally 1n parallel to the 1nner side
surface of the fixed nb 12¢. By machining the contact
surfaces 44a and 45a of at least some of or all of the plurality
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of protruding portions 44 and 45, the painted surface 1is
removed from the contact surfaces 44a and 45aq and the
metal surface of the base material of the base 12 1s exposed.
Furthermore, the contact surfaces 44a and 45a are machined
into flat surfaces lower 1n surface roughness than the sur-
rounding electro-painted surfaces. The surface roughness of
the contact surfaces 44a and 45aq 1s set to, for example, about
Rz 12.5. In the present embodiment, a protrusion height h of
cach of the protruding portions 44 and 45, that 1s, the
protrusion distance h from the inner side surface of the fixed
rib 12¢ to each of the contact surfaces 44a and 45aq 1s set to
about 0.03 to 0.06 mm. In FIG. 5, the machined contact
surfaces 44a and the machined seat 40a are denoted by
oblique lines.

In the present embodiment, the contact surfaces 44a of the
protruding portions 44 are continuous with the seating
surtaces 40a of the seats 40 and the contact surfaces 45a of
the protruding portions 45 are continuous with the seating
surfaces 40a of the seats 40. That 1s, the contact surfaces 444
and 45a are formed to be contiguous with the adjacent
seating surfaces 40a. With such a configuration, the contact
surfaces 44a and 45a can be machined simultaneously with
the seating surfaces 40a by cutting tools used to machine the
seating surfaces 40. Thus, 1t 1s possible to facilitate machin-
ing and decrease the number of cutting operations for
forming sidewall 12b.

FIG. 6 1s a perspective view illustrating one corner portion
of the base 12 with the imnner cover 14 attached to the base
12. When the 1inner cover 14 1s disposed at a predetermined
position mside of the fixed rib 12¢ 1n a conventional HDD,
the eight corner portions of the mner cover 14 can readily
contact one or more portions of the imner side surface of the
fixed rib 12¢. According to the present embodiment, the
plurality of protruding portions 44 are disposed near the
corner portion of the mner side surface of the fixed rib 12¢
as shown 1 FIG. 6. Owing to this, when the 1inner cover 14
1s attached to the base 12, each corner portion of the 1ner
cover 14 contacts or abuts onto the contact surface 44a of
cach protruding portion 44 rather than with the inner side
surface of the fixed rib 12¢. The mnner cover 14 1s then
positioned at the predetermined position so that the edge
surface of the inner cover 14 faces or abuts onto the plurality
ol contact surfaces 44a.

In this way, with the above configuration, when the inner
cover 14 1s attached to the base 12, the corner portions of the
inner cover 14 do not contact the inner surface of the
sidewall 1254 or, in this embodiment, on the inner side
surface of the fixed rib 12¢. Consequently, the painted
surface of the mner side surface of the fixed rib 12¢ 1s not
scratched. Furthermore, the contact portions or side edge
portions of the inner cover 14 contact or abut onto the
contact surfaces of the protruding portions 44, 1.e., contact
surfaces 44a and/or 45a. However, because the contact
surfaces 44a and 45a are machined surfaces without the
clectro-paint thereon, any scratches that occur thereon dur-
ing manufacturing are inconspicuous, even when the side
edge portions of the inner cover 14 and the contact surfaces
d4a and/or 45a are rubbed against one another during
attachment of the inner cover 14 to the base 12. It 1s thereby
possible to decrease the number of manufacturing failures of
bases resulting from scratches or peeling of the paint, which
improves manufacturing yield of HDDs, and reduces manu-
facturing cost.

Moreover, the machined surfaces can be, 1n general,
tformed with high dimensional accuracy, so that clearances
between the mnner cover 14 and the protruding portions 44
and 45 can be reduced to about 0.15 mm. Owing to this, after

5

10

15

20

25

30

35

40

45

50

55

60

65

6

attachment of the inner cover 14, the inner cover 14 can be
positioned with high accuracy.

According to the present embodiment configured as
described above, 1t 1s possible to fabricate a disk apparatus
that does not sufler from the base and/or a painted contact
surface from being scratched, or from the paint from being
peeled off, thereby improving manufacturing vyield, and
reducing manufacturing cost.

The present disclosure 1s not limited to the above-men-
tioned embodiment but the present disclosure can be embod-
ied by moditying the constituent elements without departing
from the spirit of the present disclosure 1n implementation.
Furthermore, various embodiments can be realized by com-
bining a plurality of constituent elements disclosed in the
above-mentioned embodiment as appropriate. For example,
some ol the constituent elements may be deleted from all the
constituent elements described 1 the embodiment. More-
over, the constituent elements across the different embodi-
ments may be combined as appropriate.

In the atorementioned embodiment, the protruding por-
tions of the base are provided near all the corner portions;
however, the present disclosure 1s not limited to such an
embodiment, and the protruding portions may be provided
near at least about two corner portions. Furthermore, each of
the above-described protruding portions 1s not limited to one
continuous protruding portion, but may be divided mto a
plurality of protruding portions. The contact surface of each
protruding portion 1s not limited to the flat surface 1illus-
trated, but may be a curved surface. In the disk apparatus, the
number of the magnetic disks 1s not limited to the number
described in the embodiment, but can be increased or
decreased. A size of the magnetic disks 1s not limited to 3.5
inches but may be any other size. Materials, shapes, mag-
nitudes, and the like of the constituent elements of the disk
apparatus are not limited to those i1n the above-mentioned
embodiment but can be variously changed as needed.

While certain embodiments have been described, these
embodiments have been presented by way of example only,
and are not intended to limit the scope of the mventions.
Indeed, the novel embodiments described herein may be
embodied 1n a variety of other forms; furthermore, various
omissions, substitutions and changes 1n the form of the
embodiments described herein may be made without depart-
ing from the spirit of the inventions. The accompanying
claims and their equivalents are intended to cover such
forms or modifications as would fall within the scope and
spirit ol the inventions.

What 1s claimed 1s:

1. A disk apparatus, comprising:

a base having a plurality of corner portions, a bottom wall,
and a sidewall disposed along a peripheral portion of
the bottom wall between the plurality of corner portions
and forming an interior region within the base;

a painted surface formed on at least an inner surface of the
base, the mner surface of the base facing the interior
region;

a cover including an edge surface and a plurality of corner
portions facing the iner surface of the base; and

a rotatable recording medium disposed between the base
and the cover, wherein

the sidewall of the base includes a plurality of protruding
portions that are each extending towards the interior
region and disposed at a position corresponding to one
of the corner portions of the cover, each protruding
portion has a contact surface configured to contact the
edge surface of the cover, and
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the contact surface of each protruding portion of the
stdewall 1s a machined surface formed by a machining
Process.

2. The disk apparatus according to claim 1, wherein

the sidewall of the base includes an upper end surface that
faces the cover and a frame-like rib disposed along the
upper end surface, and

the cover 1s disposed on the upper end surface of the
sidewall inside of the nb.

3. The disk apparatus according to claim 2, wherein the

rib has an mner side surface facing the edge surface of the
cover.

4. The disk apparatus according to claim 2, wherein the
contact surface of each of the protruding portions 1s aligned
in parallel with an adjacent portion of the inner side surface
of the rib, but in a different plane from the adjacent portion
of mnner side surface of the rib.

5. The disk apparatus according to claim 2, wherein the
sidewall of the base includes a plurality of seats formed on
the upper end surtace, each of the seats includes a machined
seating surface, and the cover 1s 1n contact with and fixed to
cach machined seating surface.

6. The disk apparatus according to claim 5, wherein the
cover 1s fixed to each machined seating surface via a screw
disposed 1n a screw hole that passes through the seating
surface.

7. The disk apparatus according to claim 35, wherein at
least one of the plurality of seats 1s disposed in a corner
portion of the base.

8. The disk apparatus according to claim 7, wherein the
machined seating surface of the at least one of the plurality
of seats disposed 1n the corner portion of the base 1is
contiguous with a corresponding protruding portion of the
corner portion of the base.

9. The disk apparatus according to claim 5, wherein at
least one of the plurality of seats 1s disposed 1n a side portion
of the base that 1s between a pair of the plurality of corner
portions, and the side portion of the base includes a side
protruding portion having a side contact surface that 1s a
machined surface formed by a machining process.

10. The disk apparatus according to claim 4, wherein the
contact surface of at least one of the protruding portions 1s
contiguous with an adjacent machined seating surface.

11. The disk apparatus according to claim 10, wherein the
contact surface of each of the protruding portions i1s con-
tiguous with an adjacent seating surface.
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12. The disk apparatus according to claim 1, wherein the
contact surface has a lower surface roughness than a surface
roughness of the painted surface.

13. A disk apparatus, comprising:

a base including a bottom wall, a sidewall disposed along,

a peripheral portion of the bottom wall, and a plurality
of corner portions;

a painted surface formed on at least an inner surface of the
base;

a plate-like cover attached to the base, the cover including
an edge surface and a plurality of corner portions facing
an inner surface of the base; and

a rotatable recording medium disposed between the base
and the cover, wherein

the sidewall of the base includes a plurality of protruding
portions that are each disposed at a position corre-
sponding to one of the corner portions of the cover and
include a contact surface that is aligned in parallel with
an adjacent portion of the edge surface of the cover and
1s configured to contact the edge surface of the cover,
wherein

the contact surface has a lower surface roughness than a
surface roughness of the painted surtace.

14. The disk apparatus according to claim 13, wherein the
contact surface 1s a machined surface formed by a machin-
Ing Process.

15. The disk apparatus according to claim 13, wherein

the sidewall of the base includes an upper end surface that
faces the cover and a frame-like rib disposed along the
upper end surface and

the cover 1s disposed on the upper end surface of the
stdewall inside of the rib.

16. The disk apparatus according to claim 15, wherein the

rib includes an inner side surface facing the edge surface of

the cover and the protruding portions are disposed on the
inner side surface.

17. The disk apparatus according to claim 15, wherein the
contact surface of each of the protruding portions 1s aligned
in parallel with an adjacent portion of the iner side surface

of the nb.

18. The disk apparatus according to claim 17, wherein the
contact surface of at least one of the protruding portions 1s
contiguous with an adjacent seating surface.
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